This first release of the tmRNA database (tmRDB) contains 19 tmRNA sequences, a tmRNA sequence alignment with emphasis of base pairs that are supported by comparative sequence analysis, and a tabulation of tmRNA-encoded tag peptides. The tmRNADB also offers an RNA secondary structure diagram of the Escherichia coli tmRNA, as well as PDB-formatted coordinates for three-dimensional modeling. The data are available on the World Wide Web at http://www.uthct.edu/tmRDB/tmRDB.html
DESCRIPTION
tmRNA, previously named 10S RNA (1) , is a small stable bacterial RNA that embodies properties of tRNA and mRNA in one molecule. When ribosomes reach the end of a mRNA molecule that lacks a stop codon (this can be the case when the mRNA has been cleaved within the coding region), tmRNA not only provides the missing stop codon, but also tags the C-terminus of the incompletely translated polypeptide (2) . The tmRNA database (tmRDB) is to assist in the molecular elucidation of this tmRNA-dependent protein tagging mechanism.
The tmRDB is located at the University of Texas Health Science Center at Tyler, Texas, and contains annotated tmRNA sequences from 19 bacteria (listed in Table 1 ). The sequences were obtained from published sources (3, 4 , and citations therein) or were identified within GenBank (5). The Bacillus megaterium tmRNA was cloned and sequenced by amplification from genomic DNA (Zwieb,C. and Black,S.D., unpublished, GenBank accession no. AF019911). On August 19, 1997, no other sequences with convincing homologies to the bacterial tmRNAs (including sequences of archaeal or eucaryotic origin) were discovered by using the known tmRNA sequences as queries to GenBank.
By considering the previously established rules (6), the 19 sequences were aligned manually using the UNIX version of the ALMA alignment editor (7). The program Covariation (8) was used to score the degree of support for a base pair on a scale from 0 to 9. The alignment is available as a printable PostScript file where the Table 1 . Peptide tags encoded by the tmRNA sequences in the tmRDB The two columns on the left are the short identifications (ID) and full species names, respectively; bullets represent in-frame stop codons.
RNA helices are numbered and highlighted, and also in human readable textual form. Also provided are a representative secondary structure model of the Escherichia coli tmRNA in GIF format, and a tentative three-dimensional model in PDB format generated with the RNA editor ERNA-3D (9). The tmRNA-encoded tag peptide sequences were deduced from the aligned tmRNA sequences (Table 1) .
ACCESS
All data and software are freely accessible on the World Wide Web at the URL http://www.uthct.edu/tmRDB/tmRDB.html . The complete tmRDB can be downloaded as a single compressed tar-file by anonymous ftp at 'diana.uthct.edu' (numerical address 192.88.11.4). Hard copies of the alignment are available through written contact or by e-mail to the first author at zwieb@uthct.edu. Please cite this article if your research is assisted by the use of the tmRDB.
